Original Research

Information superhighway or billboards by
the roadside? An analysis of hospital
web sites

ABSTRACT @ Objectives To determine the prevalence of hospital web sites, the types of information
provided within these sites, and the relationship of information to institutional characteristics. @ Design
Online search of hospital web sites over a 6-week period in late 1999. Web sites were abstracted for content.
Bivariate comparisons were made of hospital profit status and ownership or operation by a multihospital
network. @ Participants California acute care hospitals and their web sites. @ Main outcome measures Op-
eration of web sites and web site content. @ Results Among 390 California hospitals, 242 (62%) had easily
identifiable web sites, 59 (15%) had no web sites, and 89 (23%) had sites identified only after telephone
follow-up. Hospitals without sites were more likely not-for-profit, small, rural, or unaffiliated. The presentation
of information was inconsistent, although most (93%) provided basic contact information. Many hospitals
provided health content information (70%) or mentioned health classes (65%), but few guaranteed the quality
of this information. Patient care features (online health profiles, risk identification, e-mail) were infrequent
(13%) and rudimentary. Product advertising was frequent (54%) but was often nonhealth-related and unob-
trusive. Of the 36% of hospitals that reported information on quality, few of the designated measures were
valid and reliable measures of quality. Overall, 21% of hospitals reported accreditation (Joint Commission on
Accreditation of Healthcare Organizations) status, and for-profit hospital web sites were more likely to report
this accreditation. @ Conclusion Consumers should be aware of current limitations in using information on

hospital web sites. In the future, hospitals may better realize the potential of web sites for the delivery of health

care information and patient care.
Summary points

o Although most hospitals have web sites, these web
sites are frequently difficult to locate

Individuals have embraced the use of the Internet for
health care. Online health information is ubiquitous.*
More Americans use the Internet for health care informa-
tion than for online shopping or financial advice.? People
can purchase pharmaceutical agents and health insurance
through the Internet.3 Organ transplantation and egg

harvesting have been sold online.®” Despite their central * Few web sites adhere to voluntary standards for
certification of information presented

Information provided by web sites is highly variable
and often unverifiable

role in providing health care, the online activity of tradi-
e Most web sites do not include functions applicable to

tional “brick and mortar” institutions such as hospitals . ;
direct patient care

remains understudied.

Hospitals associated with large hospital networks or
non-profit status are more likely to provide detailed
information and functionality within their web sites

Hospitals have incentives to “go on-line.” Information
technology can improve care and promote consumer
choice.® ® Web sites can facilitate services such as patient-
clinician contact and appointment scheduling.*® Hospitals

porting of quality measures balances web sites between
as providers of “well care” may use sites for patient edu-

being information resources and vehicles for advertising.
cation, especially preventive care and self-help. Nonprofit We identified and abstracted information from web
sites maintained by California acute care hospitals during

6 weeks in late 1999. We asked 3 salient questions regard-

hospitals may promote services that support their institu-
tional mission.** Economies of scale may allow larger or

network-affiliated hospitals to expend greater resources to
create sophisticated web sites. Academic medical centers
may combine “content” and advertising to promote cut-
ting-edge technology.***

Consumers are perceived as secking information re-
garding health care quality.***® Measures of quality are
neither uniformly accepted nor universally available.*”*®
Health care providers have been shown to provide incom-

plete or inaccurate quality information.>>** Thus, the re-
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ing hospital web sites: What is the prevalence of web sites
among hospitals? What is the content of these sites? Do
institutional factors affect the presentation of information
on web sites?

METHODS

Data collection

We identified and obtained information on all nonfederal
general acute care hospitals in California licensed in 1999
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from the annual report of the California Office of State-
wide Health Planning and Development (OSHPD)
(www.oshpd.cahwnet.gov). These data include hospital
ownership, profit status, size, teaching status, and location.

Using the list of hospitals, we identified web sites by
iterative searches, applying 3 Internet search engines that
use different search strategies (Yahoo—index; Alta Vista—
web crawler; and Netscape—index supplemented by ex-
ternal web crawler). Search terms included hospital and
hospital owner names. Web-site text and graphics were
downloaded for abstraction during 6 weeks in November
and December 1999. A portion of sites maintained by 1
hospital chain could not be downloaded during the study
period and were not abstracted. Hospitals without iden-
tified web sites were contacted by phone in January 2000,
but web sites identified in this way were not abstracted for
content (see figure and results).

Data abstraction

Content areas were identified for abstraction from each
hospital web site and were grouped by contact informa-
tion, online health care information, health care services,
product links, measures of quality or accreditation, and
web-site design. Online health care information included
within-site online reference materials, links to external In-
ternet web sites, and information for health classes. Infor-
mation on common conditions treatable in hospitals was
identified (heart disease, diabetes mellitus, and cancer).??
Because consumers consider health care services when se-
lecting providers and because services are used in defining
measures of quality of care, we abstracted information on
health care services.?> We examined services for common
conditions: cardiac care (bypass surgery, angiography, and
other cardiac care), cancer care (cancer screening or treat-
ment), obstetric care (birthing and neonatal care), and
women’s health (mammography, Papanicolaou smears,
and osteoporosis care). We also abstracted direct advertis-

California general acute care
hospitals identified, 1999
(n = 401)

~

Web stie identified via
Internet search
(n=242)

No web site identified via
Internet search
(n=159)

(n=217)

Web site content successfully
downloaded for abstraction

‘Web site identified during
phone follow-up (not
included in content analysis)
(n=289)

Hospital is closed (n = 11)
or
Has no web site (n = 59)

Identification of California general acute care hospital web sites
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ing (product icons and direct links) and other marketing
information (focused on “health benefits” for seniors or
describing hospital-affiliated clinical trials). Similar ap-
proaches have been used for evaluating other health-
related web sites.?#

Content abstraction included hospital accreditation
and quality measures, defined as self-identified awards or
markers of excellence, or measures for quality improve-
ment. Some measures could be verified. Every 3 years,
OSHPD identifies hospitals as comparable, outperform-
ers, and underperformers based on adjusted heart attack
mortality rates.?> The Pacific Business Group on Health
(PBGH) annually awards a Blue Ribbon Award to high-
quality hospitals in California (www.healthscope.org).
The weekly magazine US News and World Report
(USNWR) produces an annual “Best Hospitals” issue that
gives overall and specialty rankings of hospitals, based on
a survey of medical providers.2¢27 The Joint Commission
on the Accreditation of Healthcare Organizations
(JCAHO) accredits hospitals every 3 years and makes re-
sults publicly available (www.jcaho.org). Among these,
only OSHPD and USNWR are demonstrated valid mea-
sures of patient outcome, but only with regard to heart
attack mortality.?>27

Two of us (DSZ and YW L) independently ab-
stracted information from hard copies of the web sites
using a standardized abstraction form. Among disagree-
ments, consensus was reached by reviewing inconsisten-
cles on a case-by-case basis. Data reported reflect this
consensus.

Analysis

Dependent variables were the presence of a hospital web
site and abstracted content measures described earlier. In-
dependent variables were hospital profit status, network
affiliation, academic status, location, and size. Hospital
networks (or chains) consisted of at least 2 hospitals
owned or operated by a single organization.

We examined the characteristics of all hospitals that
operated a web site and of those hospitals that operated a
web site identified by phone follow-up. Univariate statis-
tics were obtained for abstracted content. Reported
OSHPD, JCAHO, USNWR, and PBGH measures were
verified. Bivariate comparisons were made for abstracted
content versus 2 hospital characteristics—profit status and
hospital network ownership. Significance testing was by
Pearson’s x*. We used multivariate logistic regressions
with clustering corrections to account for hospital corpo-
rate affiliation to estimate the influence of profit status and
network affiliadon on content, after accounting for hos-
pital size, location, and teaching status.2822 Results did
not differ significantly from bivariate comparisons and are
not presented here. Analyses were performed using com-
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mercially available statistical software (Intercooled Stata
6.0; Stata Corporation, College Station, TX).

RESULTS
Characteristics of hospitals with web sites or
web information
Our Internet search identified 242 of 401 hospitals as
having web sites (see figure). Phone follow-up of the 158
hospitals without identified sites revealed 11 hospital clo-
sures and 89 additional web sites. Thus, 62% (242/390)
were identified with web sites, 15% (59/390) had no web
sites, and 23% (89/390) had sites not easily identifiable
using search engines. Web sites identified by phone fol-
low-up tended to be of smaller, independent, nonprofit,
or district hospitals compared with those identified by
Internet search.

Among the 242 Internet search-identified sites, 20 of
51 managed by 1 hospital network were inaccessible dur-
ing the downloading period because of problems with that
organization’s network server (verified by their system ad-
ministrator). Examination of these sites after the study
period did not indicate substantive differences with the
organization’s other web sites. Thus, a total of 222 hospital
web sites were abstracted and analyzed for content. Hos-
pitals with web sites were most likely nonprofit, academic,
associated with a hospital network, and located in an ur-
ban area (table 1).

Characteristics of hospital web sites

Many hospitals (57%) had web sites supported by hospital
network web sites rather than their own stand-alone sites.
Web sites were heterogeneous, with few fulfilling all con-
tent areas. Facility contact information (phone numbers
and addresses) was consistently reported, but travel infor-
mation (maps or directions) was less often given (table 2).
Most hospitals provided either a referral phone number or
online directory for affiliated physicians; 30% listed affil-
iated physician groups. Nearly half provided some insur-
ance information, including contact numbers for eligible
insurance plans, online lists of health plans, or online glos-
saries to explain health care plan options or terms. Op-
portunities for volunteering or charitable giving were also
listed.

Information regarding particular health care services
was limited (tables 2 and 3). Few sites involved patient-
centered care features, and these were limited to e-mail or
creating online health profiles for personal use (13%). A
few reported the availability of cardiac services, women’s
health services, obstetric care, or cancer care. Although
most hospitals (65%) promoted preventive or educational
services to the community, few provided contact phone
numbers or online course schedules. The most commonly
reported courses were for maternity or parenting and can-
cer support.
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Table 1 Distribution of characteristics of 390 general acute care hospitals in California and their influence

on whether a hospital operated a web site (December 1999)

Number of hospitals

Hospital characteristics by category
Overall 390
Size, no. of beds

<100 101

100 to 199 121

200 to 299 68

=300 100
Type of control

District 50

Government 22

For profit 97

Nonprofit 221
Hospital affiliation

Network 221

Independent hospital 169

Academic medical center
Major teaching hospital 26

Not a major teaching hospital 364
Location

Large urban area 254

Outside of large urban area 136

Hospital has a web

site, no. (%)*

332 (85)

54 (53)
95 (79)
58 (86)
98 (98)

31(62)
15 (68)
65 (67)
193 (87)

212 (96)
93 (55)

23 (88)
280 (77)

209 (82)
94 (69)

*Differences by category are all significant (P < 0.05).

Preventive health care references were common: 70%
of sites had either site-specific online health references or
links to other health information resources (see table 3).
Within hospital web sites, heart care information (either
“healthy heart” or cholesterol control) was most common
(46%), with diabetes care and cancer screening or treat-
ment less common. Links to other health care web sites
included general health information sites or search engines
(39%), heart care (13%), diabetes (8%), cancer (19%),
and other health conditions (40%).

Although hospitals often provided a mission statement
or stated their profit status, few reported JCAHO accredi-
tation or other quality measures. Only 9% of hospitals
reported an OSHPD, USNWR, or PBGH quality mea-
sure. JCAHO accreditation was reported by 46 of 200
hospitals with neutral or positive scores but by 0 of 4 with
negative scores. The OSHPD ranking was reported by 2
of 9 better-than-expected but 0 of 4 worse-than-expected
hospitals. Two other hospitals incorrectly reported them-
selves as better than expected by citing unadjusted rather
than adjusted mortality. No hospitals reported neutral
OSHPD scores. A few hospitals reported their positive
USNWR (4/11) or PBGH (1/5) rankings. USNWR and
PBGH do not have negative rankings.

Product advertising was common (54%), but no type
predominated—Iinks to web site designers (9%), product
links on commercial maps (Yahoo, Mapquest) inserted for
directions (10%), and links to travel sites (6%). Hospitals
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Table 2 Content of hospital web sites, overall and by hospital profit and network status

Hospital profit status, no. (%)
Nonprofit

Web-site content

Facility information

History 117 (53) 108 (57)
Mission statement 145 (65) 128 (67)
No. of beds 111 (50) 97 (51)
Main phone no. 207 (93) 177 (93)
Address 205 (92) 177 (93)
Directions 81 (36) 73 (38)
Map 138 (62) 121 (64)
Referral services and assistance
Physician referral no. 124 (56) 116 (61)
Online physician directory 107 (48) 98 (52)
Affiliated physician groups 66 (30) 61 (32)
Financial information 50 (23) 48 (25)
Insurance information 107 (48) 100 (53)
Contact phone no. 50 (23) 46 (24)
List of plans 47 (21) 38 (20)
Glossary of terms 48 (22) 49 (26)
Hospital services
Cardiac care 88 (40) 77 (40)
Women’s health 86 (39) 78 (41)
Obstetric care 105 (47) 100 (53)
Cancer care 87 (39) 83 (44)
Patient information
Overall patient-centered functions 28 (13) 27 (14)
Can make appointments 24 (11) 24 (13)
Can e-mail 26 (12) 25 (13)
Online health profile 11 (5) 11 (6)
Product information
Product and designer links 119 (54) 86 (45)
Product links 96 (43) 82 (43)
Web designer link 19 (9) 14 (7)
Exclusive senior “clubs” 69 (31) 65 (34)
Clinical trials 48 (22) 49 (26)
Accreditation, quality information, and profit status
JCAHO 47 (21) 36 (19)
Other quality measures 79 (36) 72 (38)
Profit status reported 171 (77) 167 (88)

Hospital network status, no. (%)

For profit Network* Non network
9 (28)t 85 (53) 32 (51)
17 (53) 99 (62) 46 (73)
14 (44) 77 (48) 34 (54)
30 (94) 151 (95) 56 (89)
28 (88) 150 (94) 55 (87)
8 (25) 60 (38) 21(33)
17 (53) 105 (66) 33 (52)
8 (25)t 99 (62) 25 (40)t
9 (28)t 90 (57) 17 (27)t
5 (16) 48 (30) 18 (29)
2(6) # 35 (22) 15 (24)
7 2)t 86 (54) 21 (33)t
4 (13) 39 (25) 11 (18)
9 (28) 34 (21) 13 (21)
o(0) t 43 (27) 5(8) t
11 (34) 59 (37) 29 (46)
8 (25) 64 (40) 22 (34)
5(6)t 73 (46) 32 (51)
4(3)t 67 (42) 20 (31)
1(3) 28 (18) o) t
o(0) t 24 (15) o) t
1(3) 26 (16) o) t
o (0) 10 (6) 1(2)
17 (53) 77 48) 26 (41)
14 (44) 76 (48) 20 (30)%
5 (16) 4(3) 15 (25)t
4 (13)* 57 (36) 11 (18) ¥
o) t 48 (30) o(0) t
11 (34)t 31 (19) 16 (25)
7 (22) 68 (43) 1 (17) t
4 (13) % 128 (81) 43 (68)f

*Network hospitals are portions of organizations owning at least 2 hospitals.
1P <o.01.
1P <0.05.

did describe “exclusive” senior benefits clubs (31%) and
ongoing clinical trials (22%).

Comparison of web-site characteristics by profit
status and network affiliation
For-profit hospitals were less likely to provide web-site
content than nonprofit hospital web sites. Nonprofit hos-
pital sites were more likely to report referral information;
provide health care information within their site or
through web links; report more medical services in gen-
eral, with obstetric and cancer care in particular; describe
health education and prevention classes; and detail their
charitable foundations.

The reporting of profit status, accreditation, and qual-
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ity measures differed between nonprofit and for-profit
hospital web sites. Although nonprofit hospitals were
likely to report their profit status, for-profit hospitals in-
frequently provided such information. For-profit hospitals
more likely reported JCAHO accreditation whereas non-
profit hospitals more frequently reported either OSHPD
or other measures. Only 1 for-profit hospital had a posi-
tive report from OSHPD, PBGH, or USNWR. Some
for-profit hospitals reported selection to the annual
HCIA/Mercer 100 Best-Run Hospitals List, a ranking
emphasizing financial not clinical performance.

Network and non-network hospital web sites were
generally similar. However, network hospital web sites
presented more online referral information and health in-
formation by within-site reference materials and links to

www.ewjm.com
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Table 3 Health information content of hospital web sites, overall and by hospital profit and network status

Overall,

Health information content  no., (%)

Hospital profit status, no. (%)
Nonprofit

Hospital network status, no. (%)

Within site reference information

All health references 139 (63) 122 (64)
Any heart preventive information 102 (46) 91 (48)
Healthy heart 65 (29) 63 (33)
Cholesterol 95 (43) 84 (44)
Diabetes information 93 (42) 83 (44)
Cancer information 80 (36) 80 (42)
Links to other web sites
All health links 107 (48) 104 (55)
Any heart disease site links 29 (13) 28 (15)
Heart 28 (13) 27 (14)
Cholesterol 4 (2) 4 (2)
Diabetes site links 18 (8) 18 (9)
Cancer site links 43 (19) 42 (22)
Links to general health sites 86 (39) 85 (45)
Links to other health topic sites 90 (40) 89 (47)
Health classes schedule online
Schedule information
Any information 143 (65) 133 (70)
Phone no. 75 (34) 70 (37)
Schedule online 54 (25) 54 (28)
Class topics
Healthy heart 25 (11) 21 (12)
Tobacco cessation 63 (28) 61 (32)
Weight reduction 49 (22) 46 (24)
Diabetes 61 (27) 56 (29)
Women’s health 50 (23) 48 (25)
Maternity and prenatal care 78 (35) 72 (38)
Cancer support groups 73 (33) 69 (36)

For profit Network* Not network
17 (53) 110 (69) 29 (46)t
11 (34) 89 (56) 12 (20)t

2(0) 1 57 (36) 7 ()t
11 (34) 84 (53) 10 (16) T
10 (31) 82 (52) 10 (16) t

o) t 73 (46) 6 (10)t

309t 83 (52) 24 (38)t

1(3) 24 (15) 5(8)

1(3) 24 (15) 4 (6)

o (o) 3(2 1(2)

0 (0) 14 (9) 4 (6)

1(3) # 32 (20) 11 (17)

1(3) t 75 (47) 1 (7)1

1(3) t 77 48) 13 (29) 1
11 (34) 1 107 (67) 37 (59)

5 (16) * 52 (33) 23 (36)

1(3) t 39 (25) 15 (25)

4 (13) 18 (12) 7 (19)

2(6) T 48 (30) 14 (23)

3(9) 37 (23) 12 (20)

5 (16) 40 (25) 21(33)

309 % 38 (24) 12 (20)

6 (19) % 56 (35) 22 (34)

4(13) 56 (35) 17 (26)

*Network hospitals are portions of organizations owning at least 2 hospitals.
1P <o.01.
1P <o0.05.

other sites. Some aspects of site sophistication—site search
and consumer feedback—were more common among
network hospital sites.

DISCUSSION

The Internet presents new opportunities for hospitals. Al-
though most California hospitals had an online presence
by early 2000, web sites were often difficult to locate, and
site content was inconsistent and underdeveloped. Al-
though many web sites had information for acute and
preventive care, some were little more than “bookmarks”
that provided minimal information.

Hospitals are marketing care to their potential patients
as consumers, emphasizing well care and health informa-
tion. They provide information on insurance and affiliated
physicians and advertise special clubs and benefits to older
people, a group of mostly insured, greater users of health
care services. Finally, hospitals provide selected informa-
tion regarding the quality of services at their institutions,
an approach common to advertising. For-profit hospitals
appear to report JCAHO accreditation because they lack
more valid and reliable measures of quality.

Hospitals as health providers have a mission to give the

www.ewjm.com

best possible care. Yet, few appear to provide more sophis-
ticated patient-centered integrative care options on their
web sites, such as e-mail, scheduling, or health profiles.
Lack of functionality is the result of technologic bartiers,
resource priorities, and privacy concerns.3® Web sites of
hospitals with the greatest potential resources, network
hospitals, tended to have more sophisticated content and
functionality.

Hospitals should clearly present health information
and uniformly report services and quality measures. On-
line health information is of varied quality.* Efforts have
been made to evaluate content and set standards for health
care web sites, but given the fluidity of web sites, perform-
ing and updating evaluations is a sisyphean task.3* Few
sites examined in our study mentioned any particular

standards.

Limitations
Internet search engines did not identify web sites among
some smaller independent hospitals. The Internet is a fluid
medium, and observations made over a short period
may not remain valid. California hospitals may not be
generalizable.
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Hospital web sites should uniformly report services and quality measures

Conclusions

Hospitals have a presence on the Internet. Yet, examina-
tion of their implementation demonstrates the dilemma
that both hospitals and consumers face. Hospitals have the
opportunity to make these sites true adjuncts to health
care, 2-way streets for health information and care. At
present, patients and possible consumers should temper
their expectations regarding the usefulness of these sites for
their health needs. Periodic reexamination of sites is indi-
cated with the rapid changes on Internet web sites.
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